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Introduction 
Climate vulnerability refers to the degree to which a community is exposed to climate change, is 

sensitive to its impacts, and is able to adapt to those impacts.1 This assessment explores climate-

related hazards affecting the communities and resources within the Fox River Corridor 

ȹɁ"ÖÙÙÐËÖÙɂȺȮɯÈÚɯÞÌÓÓɯas their projected future exposure and adaptive capacity. The 

vulnerabilities identified in this report will be addressed in the Fox River Corridor Plan , which 

will identify a wide range of strategies for local and regional implementers. 

 

This assessment was developed in partnership with the National Oceanic and Atmospheric 

Administration (NOAA), the American Planning Association (APA), and Illinois -Indiana Sea 

Grant, with the goal of identifying new ways to integrate climate science into the local planning 

process. The methodology and data sources used to develop this analysis will be compiled by 

the American Planning Association and integrated into a guidebook for local planners. This 

report adds to the conversation about climate resilience, an emerging field in planning .  

Key Findings 
1. Communities within the Fox River Corridor are highly vulnerable to overbank 

flooding . Prior to modern floodplain and stormwater management regulations, 

development in the Corridor and throughout the Chicago region occurred  in flood -

prone areas, such as floodplains, wetlands, and other low-lying areas. Eroded shoreline 

conditions and projected increased rainfall during spring and winter months will further 

expose riverfront communities  to flood -related impacts.2 

 

2. Drought poses a significant risk to the communities within the Corridor that rely on 

groundwater for their water supply . Increased temperatures and prolonged periods of 

drought ÊÈÜÚÌËɯÉàɯÊÓÐÔÈÛÌɯÊÏÈÕÎÌɯÊÈÕɯÈÍÍÌÊÛɯÛÏÌɯ"ÖÙÙÐËÖÙɀÚɯÞÈÛÌÙɯËÌÔÈÕËɯÈÕËɯfurther 

strain an already threatened source of water. These conditions could endanger down -

stream water supply as well as aquatic habitat because increases in (land and water) 

evaporation rates due to increased temperatures can reduce the baseflow of the Fox 

River, tributary streams, and lakes. Even before considering the effects of climate 

                                                      
1 (ÕÛÌÙÎÖÝÌÙÕÔÌÕÛÈÓɯ/ÈÕÌÓɯÖÕɯ"ÓÐÔÈÛÌɯ"ÏÈÕÎÌȮɯƖƔƔƛȮɯɁ2àÕÛÏÌÚÐÚɯ1Ì×ÖÙÛȮɂɯ
https://www.ipcc.ch/publications_and_data/ar4/syr/en/mains5 -2.html .  

2 National Climate Assessment, 2014, Precipitation Change, https://nca2014.globalchange.gov/report/our-changing-
climate/precipitation -change  

https://www.ipcc.ch/publications_and_data/ar4/syr/en/mains5-2.html
https://nca2014.globalchange.gov/report/our-changing-climate/precipitation-change
https://nca2014.globalchange.gov/report/our-changing-climate/precipitation-change
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change, portions of the shallow and  deep aquifer are being drained at rates that exceed 

their ability to recharge. 3  

 

3. Shifts in temperature and precipitation will likely affect water -based recreation and 

tourismɭa major economic sector within the Fox River Corridor.  An increase in 

riverine flooding , particularly during the summer, will increase the number of days the 

Fox River is shut down to boaters. Although an increase in temperatures would extend 

the regular boating season, it will likely have a negative impact on other activities such 

as fishing, snowmobiling, and cross-country skiing.  

 

4. Climate change poses a risk of degraded ecosystems and habitat loss.  3ÏÌɯ"ÖÙÙÐËÖÙɀÚɯ

natural resources and ecosystem services are highly vulnerable to climate impacts. This 

vulnerability is significant because thÌɯ"ÖÙÙÐËÖÙɀÚɯÓÈÕËɯÊÖÝÌÙɯÚÜ××ÖÙÛÚɯÈɯÞÐËÌɯÙÈÕÎÌɯÖÍɯ

habitats for native flora and fauna that serve a crucial role in mitigating flooding, 

recharging groundwater, and filtering stormwater runoff current habitat and ecosystem 

services are significant. Increasing temperatures and precipitation as well as flooding, 

erosion, and an increase in invasive species will likely threaten the natural habitat and 

wildlife species found in the Corridor.  

Community Profile 
The Fox River originates near Menomonee Falls in Wisconsin and flows for over 200 miles 

before reaching the Illinois River in Ottawa, IL. Located approximately 45 miles northwest of  

downtown Chicago, the Plan study area is a scenic portion of the Fox River between Burtons 

Bridge in the north and Fox Bluff Conservation Area in the south  (Figure 1). It spans portions of 

the Villages of Cary, Fox River Grove, Island Lake, Lake Barrington, Oakwood Hills, Port 

Barrington, Tower Lakes, and Trout Valley and unincorporated lands in southeast McHenry 

County and southwe st Lake County.  

 

The land within the Corridor contains  extensive natural resources, including waterbodies, 

wetlands, floodplains, riparian areas,  and protected open space that support diverse  wildlife, 

including  threatened and endangered species. Watersports, particularly r ecreational boating, 

are extremely ×Ö×ÜÓÈÙɯÖÕɯÛÏÌɯ%Ößɯ1ÐÝÌÙɯÈÕËɯ"ÏÈÐÕɯ.ɀ+ÈÒÌÚɯÛÖɯÛÏÌɯÕÖÙÛÏ. Many  homes along the 

river were originally constructed as summer homes and most businesses, including marinas 

and restaurants, depend on water-based recreation and tourism in the warmer months .4  

 

As of 2014, the Corridor is home to 9,408 residents, with an additional 206,192 residents living 

within a five -mile radius. Nearly 90 percent of the residents in the Corridor are white, 

                                                      
3 ", /ȮɯɁ6ÈÛÌÙɯ1ÌÚÖÜÙÊÌÚɯ2ÛÙÈÛÌÎàɯ/È×ÌÙȮɂɯƖƔƕƛȮɯ
http://www.cmap.illinois.gov/documents/10180/653821/Water+Strategy+Paper_FINAL_+9 -21-17.pdf/a54d17e1-a3fb-
6bf7-1efb-f5515868ebeb  

4 ,Ê'ÌÕÙàɯ"ÖÜÕÛàȮɯɁƖƔƗƔɯ"ÖÔ×ÙÌÏÌÕÚÐÝÌɯ/ÓÈÕȮɂɯ ×ÙÐÓɯƖƔƕƔ. 

http://www.cmap.illinois.gov/documents/10180/653821/Water+Strategy+Paper_FINAL_+9-21-17.pdf/a54d17e1-a3fb-6bf7-1efb-f5515868ebeb
http://www.cmap.illinois.gov/documents/10180/653821/Water+Strategy+Paper_FINAL_+9-21-17.pdf/a54d17e1-a3fb-6bf7-1efb-f5515868ebeb


Fox River Corridor Vulnerability Assessment, 3 

 

compared to 84 percent within a five -mile radius, 83 percent in McHenry County, and 52 

percent in the Chicago region. The area is predominately middle - to upper middle -income with 

58 percent of its households with an income of $75,000 or greater, compared to 52 percent 

within McHenry County and 42 percent in the Chicago region . Single-family homes account for 

ƝƔɯ×ÌÙÊÌÕÛɯÖÍɯÛÏÌɯ"ÖÙÙÐËÖÙɀÚɯÏÖÜÚÐÕÎɯÚÛÖÊÒɯÈÕËɯƜƙȭƗɯ×ÌÙÊÌÕÛɯÖÍɯÈÓÓɯÏÖÜÚÐÕÎɯÜÕÐÛÚɯÈÙÌɯÖÞÕÌÙ-

occupied. 
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Figure 1. Fox River Corridor 
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Climate and Natural Hazards 
The Fox River Corridor has a humid continental climate that is characterized by warm summers 

as well as cold and dry winters.  5,6 This historical climate is the basis for the kinds of 

temperatures, precipitation patterns, and weather events that the Corridor  has experienced for 

most of its recorded history. Summer months tend to be hot and humid, with relative humidity 

averaging 60 percent. Summer temperatures typically peak durin g the month of July, with daily 

averages highs reaching 82 degrees Fahrenheit.7 Summer rains and severe thunderstorms are 

also common, ÞÐÛÏɯÖÝÌÙɯƙƙɯ×ÌÙÊÌÕÛɯÖÍɯÛÏÌɯÈÙÌÈɀÚɯ

precipitation falling between the months of 

April and September. 8 Winter months tend to be 

cold and slightly drier , with an average 

seasonal snowfall of 34.3 inches. During the 

months of December through March, there are 

approximately 11 days that receive snowfall 

that is equal to or above one inch in depth.9 

Temperature are lowest in January, when 

average minimum temperatures drop to 20 

degrees Fahrenheit.10   

 

While weather-related hazards have always 

been present in northeastern Illinois , climatic 

shifts associated with a warming atmosphere 

have led to clear changes in the frequency and 

intensity of some weather events. The Great 

Lakes region has warmed by two degrees 

Fahrenheit since 2000, which is a faster rate of 

                                                      
5 All climate and weather related data is based on McHenry County data. Although a portion of the study area is 
located within Lake County, the majority is within McHenry County.  

6 NOAA, Koppen-Geiger Climate Classification ɬ 2007, https://sos.noaa.gov/datasets/koppen-geiger-climate-
classification-2007/  

7 ISWS, Official Climate Normals for McHenry -WG Stratton LD, 
http://www.isws.illinois.edu/atmos /statecli/newnormals/normals.USC00115493.txt 

8 2ÈÕÛÌÊɯÈÕËɯ,ÖÓÓàɯ.ɀ3ÖÖÓÌɯ ÚÚÖÊÐÈÛÌÚȮɯ+3#ȮɯɁ,Ê'ÌÕÙàɯ"ÖÜÕÛàɯ-ÈÛÜÙÈÓɯ'ÈáÈÙËÚɯ,ÐÛÐÎÈÛÐÖÕɯ/ÓÈÕȮɂɯAugust 2017, 
https://www.co.mchenry.il.us/hom e/showdocument?id=77420  

9 NOAA National Climatic Data Center ȮɯɁOfficial 1981-2010 Climate NormalsȮɂɯ
http://www.isws.illinois.edu/atmos/statecli/newnormals/normals.USC00115493.txt   

10 ISWS, Official Climate Normals for McHenry -WG Stratton LD,, 
http://www.isws.ill inois.edu/atmos/statecli/newnormals/normals.USC00115493.txt  

Climate vs. Weather 
 

Weather is characterized by the variability in 

atmospheric conditions over a short period of 

time, such as a few hours or days. 

Thunderstorms, cold spells, droughts, and 

blizzards are all examples of weather.  

 

Climate  refers to long-term atmospheric 

trends, typically averaged over 30-years. In 

other words, climate reflects the weather of a 

place averaged over a long period of time. 

 

It can be tempting to point to weather events 

as a sign that climate change is or is not 

happening, but the evidence of climate 

change is much harder to spot. Climate 

scientists analyze records going back many 

decades to find evidence of long-term 

changes. These changes may make individual 

weather events stronger, or more frequent, 

but the weather events themselves do not 

constitute a change in climate. 

https://sos.noaa.gov/datasets/koppen-geiger-climate-classification-2007/
https://sos.noaa.gov/datasets/koppen-geiger-climate-classification-2007/
https://www.co.mchenry.il.us/home/showdocument?id=77420
http://www.isws.illinois.edu/atmos/statecli/newnormals/normals.USC00115493.txt
http://www.isws.illinois.edu/atmos/statecli/newnormals/normals.USC00115493.txt
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increase than in any other decade since 1900.11 Despite fluctuations in average annual 

temperature since 1959, the overall trend has been a clear and significant increase in average 

temperature (Figure 2).  

Figure 2. Change in average annual temperatures in Illinois 

 

Source: National Centers for Environmental Information, ñClimate at a Glance,ò National Oceanic and 
Atmospheric Administration, https://www.ncdc.noaa.gov/cag/.  

 

The Midwest  has been experiencing an increase in precipitation and heavy storm  events as 

regional temperatures rise. As air warms, its ability to retain water vapor increases, which 

allows for more frequent and more powerful storms. 12 Within the atmosphere, air can hold four 

percent more water vapor with each degree Fahrenheit of temperature increase.13 Between 1979 

and 2009, northeastern Illinois saw 40 percent more precipitation than during the previous 30 -

year period.14 The increased precipitation has occurred as part of larger storms, with the amount 

of precipitat ion falling in very heavy storm  events increasing by 37% between 1958 and 2012. 15 

 

The current trend of rising temperatures is primarily due to increasing concentrations of 

ÎÙÌÌÕÏÖÜÚÌɯÎÈÚÌÚɯÐÕɯÛÏÌɯ$ÈÙÛÏɀÚɯÈÛÔÖÚ×ÏÌÙÌȭ16 Given the relationship between greenhouse gas 

emissions and major shifts in temperature and precipitation, scientists have developed complex 

                                                      
11 &ÙÌÈÛɯ+ÈÒÌÚɯ(ÕÛÌÎÙÈÛÌËɯ2ÊÐÌÕÊÌÚɯÈÕËɯ ÚÚÌÚÚÔÌÕÛÚȮɯɁ2àÕÛÏÌÚÐÚɯÖÍɯÛÏÌɯ3ÏÐÙËɯ-ÈÛÐÖÕÈÓɯ"ÓÐÔÈÛÌɯ ÚÚÌÚÚÔÌÕÛɯÍÖÙɯÛÏÌɯ
&ÙÌÈÛɯ+ÈÒÌÚɯ1ÌÎÐÖÕȮɂɯhttp://glisa.umich.edu/media/files/Great_Lakes_NCA_Synthesis.pdf . 

12 (ÓÓÐÕÖÐÚɯ#Ì×ÈÙÛÔÌÕÛɯÖÍɯ-ÈÛÜÙÈÓɯ1ÌÚÖÜÙÊÌÚȮɯƖƔƕƙȮɯɁ4ÙÉÈÕɯ%ÓÖÖËÐÕÎɯ ÞÈÙÌÕÌÚÚɯ ÊÛȮɂɯ
https://www.dnr.illinois.gov/WaterResources/Documents/Final_UFAA_Report.pdf . 

13 Ibid.  

14 Ibid.  

15 ȿ5ÌÙàɯÏÌÈÝàɯÚÛÖÙÔɯÌÝÌÕÛÚɀɯÐÚɯËÌÍÐÕÌËɯÈÚɯÛÏÌɯÏÌÈÝÐÌÚÛɯƕǔɯÖÍɯÈÓÓɯËÈÐÓàɯÌÝÌÕÛÚȭ 

16 (ÕÛÌÙÎÖÝÌÙÕÔÌÕÛÈÓɯ/ÈÕÌÓɯÖÕɯ"ÓÐÔÈÛÌɯ"ÏÈÕÎÌȮɯɁ"ÓÐÔÈÛÌɯ"ÏÈÕÎÌɯƖƔƕƘȯɯ2àÕÛÏÌÚÐÚɯ1Ì×ÖÙÛȮɂɯ
https://www.ipcc.ch/pdf/assessment -report/ar5/syr/SYR_AR5_FINAL_full_wcover.pdf .  
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models based on different emissions scenarios to predict future climatic conditions.  These 

predictions are often referred to as climate projections. The most commonly used models that 

generate these climate projections are developed by the International Panel on Climate Change. 

Generally, these models include a low-emissions scenario that assumes drastic reductions in 

global greenhouse gas emissions, and a high-emissions scenario that assumes emissions will 

continue to increase. Under the scenario that assumes drastically reduced emissions (the blue 

line in Figure 3), the average temperature in Illi nois is projected to increase by two to nine 

degrees Fahrenheit by the end of the century.17 Under the scenario that assumes moderately 

high emissions (the red line in  Figure 3), the average temperature in Illinois is projected to 

increase by six to fourteen degrees Fahrenheit by the end of the century.  

 

Figure 3. Projected Temperature Change in NE Illinois under Low and High Emission Scenarios 

 

 

Under either of these cases, climate models project that by the end of the century, northeastern 

Illinois will likely start to experience a warm temperate climate that has greater variation in 

annual precipitation  and high humidity .18 Experts project an additional four to eight inches of 

rain annually during wet years, and a reduction of four to eleven inches during dry years by 

                                                      
17 Illinois State Climatologist Office, derived from the B1 (low emissions ) scenario of the 4th IPCC report. 

18 18 (ÕÚÛÐÛÜÛÌɯÍÖÙɯ5ÌÛÌÙÐÕÈÙàɯ/ÜÉÓÐÊɯ'ÌÈÓÛÏȮɯɁ6ÖÙÓËɯ,È×ÚɯÖÍɯ*ġ××ÌÕ-Geiger Climate Classification: Overserved and 
Projected Climate shift 1901-2100 Depicted by World Maps of the Köppen-&ÌÐÎÌÙɯ"ÓÐÔÈÛÌɯ"ÓÈÚÚÐÍÐÊÈÛÐÖÕȮɂɯƖƔƕƕȮɯ
http://koeppen -geiger.vu-wien.ac.at/shifts.htm  

http://www.isws.illinois.edu/atmos/statecli/climate-change/scenarios.htm
http://koeppen-geiger.vu-wien.ac.at/shifts.htm
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2100. These models also suggest that a larger proportion of precipitation will fall during a small 

number of storms, resulting in longer periods of drought -like conditions, periodic ally 

interrupted by heavy rain , and that the periods of increased rain will primarily fall in the winter 

and spring  (Figure 4). 

 

Figure 4. Projected Precipitation Change by Season for 2071-2099 (compared to 1970-1999) 

 
Figure 4 shows projected change in seasonal precipitation under an emissions scenario that assumes 
continued increases in emissions (A2).Hatched areas indicate that the projected changes are significant 
and consistent among models. White areas indicate that the changes are not projected to be larger than 
could be expected from natural variability. In general, the northern part of the U.S. is projected to see 
more winter and spring precipitation, while the southwestern U.S. is projected to experience less 
precipitation in the spring. (Figure and caption source: NOAA NCDC / CICS-NC). 
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Flooding 
While flooding is a natural process, development and changing preci pitation patterns have 

increased the amount of water that natural and systems must drain and  changed the way water 

flows through the landscape. The Fox River Corridor is susceptible to riverine flooding , which 

occurs when the Fox River exceeds its capacity and overflows its banks into the floodplains. The 

Corridor is situated within the lower  portion of the Upper Fox Subbasin spanning between 

1,250 and 1,400 square miles across Illinois and Wisconsin.19 Due to its location within a much 

larger river system, upstream precipitation can cause significant flooding in the Corridor , 

particularly  when multiple rainfall events occur within  a ten-day period. 20  

 

3ÏÌɯÈÙÌÈÚɯÔÖÚÛɯÓÐÒÌÓàɯÛÖɯÚÜÍÍÌÙɯÍÙÖÔɯÙÐÝÌÙÐÕÌɯÍÓÖÖËÐÕÎɯÈÙÌɯËÌÍÐÕÌËɯÉàɯÛÏÌɯÙÐÝÌÙɀÚɯÍÓÖÖË×lains, the 

ÓÈÕËɯÚÜÙÙÖÜÕËÐÕÎɯÛÏÌɯÙÐÝÌÙɯÞÏÌÙÌɯÞÈÛÌÙɯÍÓÖÞÚɯÞÏÌÕɯÐÛɯÖÝÌÙÛÖ×ÚɯÛÏÌɯÙÐÝÌÙɀÚɯÉÈÕÒÚȭɯFloodplains 

are an important part of the natural process of flooding, and the types of vegetation and 

landscapes that naturally occur in floodplains are typically r esilient to periods of inundation. 

Prior to modern floodplain and stormwater management regulations, development in the 

Corridor and throughout the Chicago region occurred in flood -prone areas, such as floodplains, 

wetlands, and other low-lying areas. These development patterns not only put the structure s 

built in floodplains at risk, but also increased the risk of flooding throughout the river system 

by interfering with natural drainage and water flow patterns.  

 

                                                      
19 The Fox River watershed area at Stratton Dam is 1250 squares miles and 1400 square miles at Algonquin Dam. See 
https://www.dnr.illinois.gov/WaterResources/Pages/StrattonLockandDam.aspx   

20 Illinois Department of Natural Resources website, Stratton Lock and Dam. See 
https://www.dnr.illinois.gov/WaterResources/Pages/StrattonLockandDam.aspx   

Floodplains 
 

Floodplains  are areas adjacent to waterways that are susceptible to inundation by floodwater and are 

based on modeled rain events, such as the 100-year or 500-year storms. However, the underlying data 

ÜÚÌËɯÛÖɯÊÙÌÈÛÌɯÚÖÔÌɯÖÍɯÛÏÌɯ"ÏÐÊÈÎÖɯÙÌÎÐÖÕɀÚɯÍÓÖÖË×ÓÈÐÕɯÔÈ×ÚɯÙÌÓÐÌÚɯon outdated rainfall data, which 

results in maps that may not accurately reflect riverine flood risk.  

 

Floodway : the area that is most prone to flooding as it is reasonably expected to come in contact with or 

convey floodwater.  

 

100-year floodplain : commonly known as the regulatory floodplain, is an area that has a 1% chance of 

flooding in a given year or a one-in-four chance of flooding during a 30 -year mortgage. In northeastern 

Illinois, the 100-year storm is defined as 7.5 inches of rain over a 24-hour period.  

 
500-year floodplain : area that has a 0.2% chance of flooding in a given year. The 500-year flood is the 

national standard for protecting critical facilities.  

https://www.dnr.illinois.gov/WaterResources/Pages/StrattonLockandDam.aspx
https://www.dnr.illinois.gov/WaterResources/Pages/StrattonLockandDam.aspx
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Figure 5. Water Resources (including floodplains) in the Fox River Corridor 


